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© 5K. B. Kopneea, A. O. Ujiothhkob 

B cpaBHHTejibHOM (Mopc})OJiorHHecKOM h 3KOJiorHHecKOM) acneKTe 6bijia H3yneHa chm- 
GHOHTHan MHKpo(})jiopa (MKO), KOJiOHH3HpyiomaH TeryMeHT npoTeo e^ajiM^Hbix uecro jx 
H KHineHHHK HX X03fleB — pbl6. MO)KHO KOHCTaTHpOBaTb HaJIHHHe y UeCTO,a HOpMaJIbHOH 
chm6hohthoh MMKpocJ)jiopbi, cocToamen H3 o6fl3aTejibHO npHcyTCTByiomeM Ha noBepxHO- 
cth TeryMeHa nonyjmuHH HaHHo6aKTepHH, h «rjiy6HHHOH MKO», xapaKTepHOH juih ome- 
JlbHblX BH£OB napa3HTOB. KaX/lOMy KOHKpeTHOMy napa3HT0-X03HMHH0My MHKpo6HOUeH03y 
npncym HHaHBM^yaJIbHblH COCTaB CHM6HOHTHbIX MHKpOOpraHM3MOB, npM 3TOM MHKPO- 
(})JIOpa napa3HTa H MHKpOC})JIOpa KHlIieHHHKa X035IHHa pa3JIHHaiOTCfl. rio-BH^HMOMy, Ha co- 
CTaB chm6hohthoh MKO OKa3biBaioT BJiHHHHe (})H3HOJiorH5i, Ohoxhmhh h/hjih jmeTa xo- 
3HeB. HaHMeHbmee KOJinnecTBO OaKTepnn h pa3Hoo6pa3He hx Mopc})OTHnoB HaOjnojiaioTCJi 
y napa3HTOB H3 mojiojih pbi6. YBejiHneHHe 6Hopa3Hoo6pa3HH OaKTepnn h hx KOJinnecTBa 
npoHCxo^HT no Mepe B3pocjieHHH pbi6bi-xo3HHHa, hto CBH^eTejibCTByeT o nocTeneHHOM 
3acejieHHH TeryMeHTa uecTOji 6aKTepnajibHbiMH KJieTKaMH, hctohhhkom kotopmx HBJineTCH 
KHHieHHaH MHKpO(})JIOpa X03HHHa. 

Hccjie^OBaHHK) KHiuenHOM MHKpocjjJiopbi (MKO) h ee 3HaneHHio juih ^cn3He- 
AeHTejibHOCTH opraHH3Ma xo3neB b nocjiejmHe jie chthjicthh y^ejieHO 3HaHHTejib- 
Hoe BHHMaHHe (cm. o63opbi: Lee, 1980; Ringo, Gatesoupe, 1998; Hansen, Olaf- 
sen, 1999; Ringo et al., 2003). YcTaHOBjieHO, hto KHHieHHbie MHKpoopraHH3Mbi 
He TOJibKO npHHHMaiOT aKTHBHoe ynacrae b npoueccax nnmeBapeHHH, ho eme 
CHHTe3HpyiOT BMTaMHHbi h upyrne He3aMeHHMbie BemecTBa, b nacTHOcra, bjihh- 
lomwe Ha HMMyHHyio CHCTeMy xo3HHHa (Tannock, 1999). OjiHaKO, KaK bmhchh- 
Jiocb, Ha numeBapHTeJibHO-TpaHcnoprabie npoueccbi OKa3biBaeT bjihhhhc eme 
o^Ha cocTaBJiHiomaH KHuienHoro MHKpo6HOueH03a — ueerojibi. Ohh jmmeHbi 
co6cTBeHHOH nHiueBapnTejibHOH CHCTeMbi, o6jia^aiOT MexaHH3MaMH MeMGpaH- 
hoto nnmeBapeHHH h aKTHBHoro TpaHcnopTa, hto no3BOJineT mm Hcnojib30BaTb 
He TOJibKO jrneTy xo3HHHa, ho TaioKe h (jjepMeHTbi xo3HMHa, ajjcopOHpoBaHHbie 
Ha noBepxHOCTH hx Tejia (Izvekova et al., 1997; Ky3bMHHa h jip., 2000). npH3Ha- 
HHe toto ({>aKTa, hto TeryMeHT ueeroji hbjihctch cjio^khoh no;iH(})yHKUHOHajib- 
HOH CHCTeMOH, oSjiajiaiOmeH COGCTBeHHOH CHm6mOHTHOH MHKpO({)JIOpOH, npH- 
Bejio k noHBjieHHio HOBoro MHoroo6emaiomero HanpaBjieHHH HCCJiejiOBaHHH: 
H3yneHHIO B3aHMOOTHOLHeHHH Me^my MHKpO(j)JIOpOH KHLHeHHHKa H MHKpO(j)JIO- 
poH rejibMHHTOB, o6HTaiomHX b nnineBapHTejibHOM TpaKTe (H3BeKOBa, JlanTe- 
Ba, 2002). OH3HOjiorHHecKne HCCJiejiOBaHHH noKa3ajiH, hto b KHineHHHKe myKH 
rejibMHHT h CHMSHOHTHan MHKpocjjjiopa (jjopMHpyiOT 6noueH03, rjie OaKTepn- 
ajibHbie 4>epMeHTbi, b hbcthocth npoTea3bi, ynacTByiOT b npoueccax nnmeBa- 
peHHH KaK xo3HHHa, TaK h ero napa3HTa (H3BeKOBa, 2003). OjiHaKO £0 chx nop 
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H3BeCTHbI eAHHHHHbie HCCJieAOBaHHH CHCTeMbI X03HHH —napa3HT—CHM6HOHTHaH 
MHKpo(J)jiopa, npoBezieHHbie Ha npecHOBO£Hbix pbi6ax. BbiHBJieHO HecKOJibKO 
M0p(J)0THI10B CHM6HOHTHbIX MHKpOOpraHH3MOB, KOJIOHH3HpyK>mHX KHLLieHHHK 
paziy^HOM (J)opejiH (Leser, Pointel, 1979); a Taioice yjibTpacTpyKTypHbie ocodeH- 
hocth h cnoco6bi npHKperuieHHH daKTepnajibHbix KJieTOK k TeryMeHTy KapHO- 
(J)HjuiH£Hbix uecTO jx (Poddubnaya, Izvekova, 2005) h noKpOBaM nceB£0(J)HJiJiH£- 
hoh uecTOAbi Eubothrium rugosum (nozwydHafl, 2005). IJejibio HauiHX Hccjiezio- 
BaHHH 6buio H3yneHHe b cpaBHHTejibHOM acneKTe chm6hohthoh MHKpocjuiopbi, 
KOJioHH3HpyiomeH noKpoBbi HecKOJibKHx npoTeouecJ)ajiHAHbix uecTO n w KHinen- 
HHK MX X03HCB — pbl6. 


MATEPHAJI H METO^HKA 

nojiOB03pejibie Proteocephalus torulosus (Batsch, 1786) H 3 BJieKajiHCb H3 KHinen- 
HHKa rojibuoB Barbatula barbatulsa (Linnaeus, 1758), OTJiOBJieHHbix b p. LLibjib, b 
pawoHax ceji Kojiothho h MapbHHO HpocjiaBCKon o6ji., a TaKxe H3 KHinenHHKa 
yKJieHKH Alburnus alburnus (Linnaeus, 1758) m CHHua Ballerus ballerus (Linnaeus, 
1758), OTJiOBJieHHbix b PhOmhckom BOAOxpaHHjmme. IJecTOA P. percae (Muller, 
1780) H3BJieKajiH H3 KHuienHHKa MajibKOB OKyHefi Perea fluviatilis (Linnaeus, 
1758), OTJiOBJieHHbix b p. LLibjib, b paftoHe c. MapbHHO, h H3 KHuienHHKa OKy- 
Heii-rojiOBHKOB, OTJiOBJieHHbix b Pbi6nHCKOM BOAOxpaHHjmme. U,ecTOA P. cernua 
H3BJieKajiH H3 KHineHHHKa B3pocjibix epmen Gymnocephalus cernuus (Linnaeus, 
1758), OTJiOBJieHHbix b Pm6hhckom BOAOxpaHHjinme. B KaxcjiOM cjiynae Hccjie- 
AOBajiH 3—4 3K3. napa3HTOB n KycouKOB KHmeuHHKa hx xo3*ieB, KOTopbie cJjhk- 
cnpoBajiH CHanajia 2.5%-hmm rjnoTapoBbiM ajibjierHflOM Ha KaKOjiMJiaTHOM 6y- 
(J)epe (pH 7.2) b TeneHne 1—2 cyT, £ 0 (|)HKCHpoBajiM 1%-hmm Os0 4 Ha tom xce 
6y(j)epe, aenmpaTHpoBajm b cnnpTax, aueTOHe, nocjie nero nacTb MaTepnajia 3a- 
jiMBajiH b 3noH-apajijiHT, apyryio — BbicyuiHBajiH b annapaTe KpuTHnecKOH toh- 
kh j\nn nocjieziyiomero H3yneHH5i b CKaHnpyiomeM ojieicrpoHHOM MHKpocKone 
LEO- 1420. ToHKHe cpe3bi KOHTpacTnpoBajin ypaHHJiaueTaTOM, cbhhuom h npo- 
CMaTpHBajin b 3JieKTpoHHOM MHKpocKone JEM-100C npn 80 kV. 

PE3YJIbTATbI 

/. MuicpocpAopa, accoituupoeaHHan c noeepxHocmbho nopoKoe napa3uma 
U KUUieHHUKOM X03He6~ , pbl6 

B pe3yjibTaTe mynemin chm6hohthoh MHKpo4)jiopbi (MKO) TeryMeHTa He- 
CKOJibKHX bhjiob uecTOji pojia Proteocephalus w KHuienHHKa pbi6-xo3neB y Bcex 
HccjieziOBaHHbix odbeKTOB odHapyxceHa MHoroo6pa3Han «noBepxHOcraaH» no- 
nyjiHUHH daKTepwajibHbix kjictok, KOJiOHH3HpyiomHX anHKajibHbie OTjiejibi mhk- 
POTPHXHH (Ha nOBepXHOCTH napa3HTOB) H MHKpOBOpCHHOK (Ha nOBepXHOCTH 
KHiuenHHKa xo3neB). 3Ta nonyjuiuHfl jiocTynHa turn H3yneHHfl mctoaom ckuhh- 
pyiomen 3JieKTpoHHOM MUKpocKonnn, ho He oOHapyxcHBaeTcn Ha yjibTpaTOHKnx 
cpe3ax npH HCCJiejiOBaHHH mqtojxom npocBennBaiomen 3JieicrpoHHOH mhkpocko- 
nnn, oneBHAHO yTpaHHBaacb b npouecce nojiroTOBKH MaTepnajia. Jinn Bcex na- 
pa3HTOB h hx xo3HeB xapaKTepHO HajiHHue HaHHodaKTepHH (najioneK, kokkob h 
KOKK onajioneK), KOTopbie pacnojiaraiOTcn jih6o no OAHHonice, jih6o (jjopMHpyiOT 
MHKpOKOJIOHHH (pHC. 1, A , E\ 2,A~B). CaMbIMH pacnpocTpaHeHHbiMH, o6Ha- 
pyxceHHbiMH y Bcex H3yneHHbix napa3HTOB, 6biJiH 3Be3jmaTbie mhkpokojiohhh H3 
najiOHKOBHAHbix c 3aKpyrjieHHbiMH kohubmh HaHHodaKTepHM, jyiHHa Korapbix 
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Phc. 1. CHMSHOHTHtie 6aKtepnn Ha rinmeBapHTejibHo-TpaHcnopTHbix noBepxHOcTflx — TeryMeHTe 

napa3HTa n KHiuKe pbi6bi-X03HHHa. 

A — H3HOKOKKH H HaHOnajIOHKH Ha nOBepXHOCTH KHLUeHHHKa rOJIbUa, OTJIOBJieHHOrO B paHOHe jiep. Kojiothho; 
£ — H3HOKOKKH H MHKpOKOJIOHHM Ha nOBepXHOCTH TeryMeHTa P. cernua H3 KHIlieHHHKa B3p0CJ10r0 OKyHJI. 

Fig. 1. Symbiotic bacteria on the digestive-transport surfaces — the tegument of parasite and the inte¬ 
stine of fish host. 
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Phc. 2. CHM6HOHTHbie 6aKTepHH na numeBapHTejibHo-TpaHcnopTHbix noBepXHOCTHx — TeryMeHTe 

napa3HTa h khlukc pbi6bi-xo3«HHa. 

A — 6aKTepnM Ha noBepxHocTH KMiueHHMKa rojibua, oTjioBJieHHoro b pawoHe /iep. MapbMHo; E, B — pa3jiMWHbie 
MHKpoKOJioHMM M3 HaHoSaKTepMajibHbix KjieTOK Ha noBepxHocTH TeryMeHTa P. toruiosus M3 KMiueHHMKa rojibua. 

Fig. 2. Symbiotic bacteria on the digestive-transport surfaces — the tegument of parasite and the inte¬ 
stine of fish host. 
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K 0 Jie 6 ajiacb ot 200 jjo 500 hm (pnc. 2, E). Y Proteocephalus torulosus H3 rojibua h 
P. percae H3 OKyHH-rouoBHKa HaOjiiouajincb mapoBHUHbie mhkpokojiohhh H3 ko- 
pOTKHX 100—200 HM naJIOHKOBHtfHbIX HaHHOOaKTepHH H UiapOBH^Hbie MHKpOKO- 
JIOHHH H3 HaHOKOKKOB tfHaMCTpOM OKOJIO 100 HM (pHC. 2, B). 

noBepxHOCTHan nonyjiHUHH MKO coctoht H3 TpaununoHHO H3ynaeMbix mhk- 
pOOpraHH3MOB (pa3MepOM 60Jiee MHKpOHa), OUHHOHHbIX H KOJIOHHaJIbHbIX, OT- 
jiHHaiomHxcH 3HaHHTejibHbiM Mop(|)OJiorHMecKHM pa3Hoo6pa3neM y Kaxc^oro H3 
HCCJieaoBaHHbix o6beKTOB. HaH6ojiee nacTO BCTpenaioiuHecH 6aKTepHH — kokkh 
ot 100 hm uo 3 mkm, a TaKxce najiOMKOBH^Hbie OaKTepnn c 3aKpynieHHbiMH koh- 
uaMH tojiiuhhoh ot 100 jjo 500 hm h ujihhoh ot 200 hm jio 4 mkm. flajiee MbI 
onHineM HaH6ojiee xapaKTepHbie MHKpoopraHH3Mbi, Ojiarouapn kotopmm Kapra- 
Ha 3acejieHHH nniueBapHTejibHO-TpaHcnopTHbix noBepxHOCTen npnoOpeTaeT hh- 
UHBHUyaJIbHOCTb. 


Proteocephalus torulosus 

Ha noBepxHOCTH MHKpoTpHXHajibHoro Oopuiopa napa3HTOB npeoSjiauajin 
npeacTaBHTejiH HaHHoOaKTepnn, kokkh unaMeTpoM okojio 1 mkm, h KopoTKHe 
naJIOHKH UJIHHOH 1 MKM. Y HepBeii H3 KHHieHHHKa TOJIbUOB, oSHTaiOlUHX B pano- 
He c. MapbHHO, HaOjiiouajincb xapaKTepHbie 3Be3UHaTbie kojiohhh tohkhx na- 
JIOHKOBHUHblX KJieTOK C 3aKpyTJieHHbIMH KOHUaMH, UOCTHTaiOlUHX B JJJl HHy 2 MKM 
(pHC. 3, A). 3th kojiohhh OTcyTCTBOBajiH y napa3HTOB, BbiJiOBJieHHbix b to xce 
BpeMH, ho Ha apyroM ynacTKe peKH. 

MHKpOBOpCHHKH KHUieHHHKa TOJIbUOB, BblJIOBJieHHbIX B paHOHe C. MapbH¬ 
HO, KOJIOHH3HpOBaHbI npeHMyiUeCTBeHHO KOKKaMH, pa3MepbI KOTOpbIX BapbH- 
pOBaJIH OT 300 HM Jio 1.5 MKM, BCTpenaiOTCH TOHKHe naJIOHKOBHUHbie KJieT- 
KH UJIHHOH 2 MKM. U,eiIOHKH TOJICTbIX naJIOHKOBHUHbIX MHKpOOpraHH3MOB H3 
2—6 3BeHbeB npHKpenjinioTCH 6a3ajibHbiM kohuom Mexcuy MHKpoBopcHHKaMH h 
B03BbimaiOTCH Hau hhmh Ha HecKOJibKO mhkpoh. flnaMeTp uenoneK uocTHraeT 
300 hm (pnc. 3, E). 

MKO rojibuoB, BbiJiOBJieHHbix b panoHe c. Kojiothho, coctoht npeHMyiuecT- 
BeHHO H3 TOHKHX naJIOHKOBHUHbIX OaKTepHaJIbHbIX KJieTOK OT 600 HM uO 1.4 MKM 
(pnc. 3, B). CpeuH HaHHoOaKTepHH TaioKe npeoOjiauaiOT najiOHKH h mhkpokojio¬ 
hhh H3 HaHHonajioneK. 

nOBepXHOCTb KHHieHHHKa yKJieHKH KOJIOHH3HpOBaHa HaHHOSaKTepHHMH, TOJI- 
CTblMH naJIOHKOBHUHbIMH OaKTepHaJIbHbIMH KJieTKaMH UJIHHOH CBbirne 1 MKM, 
CnnpHJIJiaMH H KOKKaMH pa3JIHHHbIX pa3MepOB (pnc. 3, f). 


Proteocephalus cernua 

nOKpOBbl napa3HTa KOJIOHH3HpOBaHbI HaHHOOaKTepHHMH H TpaUHUHOHHbIMH 
OaKTepHHMH, npenMyiuecTBeHHO KOKKaMH, pa3HOo6pa3Hbix pa3MepoB ot 0.5 uo 
2 mkm. B to xce BpeMH Ha noBepxHOCTH khhikh ero xo3HHHa — epma — npeo6- 
jiauaiOT TOHKHe najiOHKOBHUHbie OaKTepnn pa3JiHHHoro unaMeTpa, KOTopbie uo- 
CTHraioT b uJiHHy 4 mkm (pnc. 4, A). 


Proteocephalus percae 

MKO nepBen (h 3 KHHieHHHKa MajibKOB OKyHen) npeucTaBJieHa oObiHHbiM 
HaOopoM HaHHoOaKTepHH, a TaioKe KOKKaMH 1.5 mkm h 3Be3unaTbiMH kojio- 

HHHMH, COCTOH1UHMH H3 TOHKHX naJIOHCK C 3aKpyTJieHHbIMH KOHUaMH UJIH- 
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Pmc. 3. CHMSuOHTHbie 6aKTepnn Ha nHmeBapme^bHO-TpaHcnopTHbix noBepXHOCTflx — TeryMeHTe 

napa3ma h khlukc pbi6bi-xo3«HHa. 

A — KOJIOHHH H3 naJIOHKOBMIIHblX MHKpOOpraHH3MOB Ha nOBepXHOCTH TeryMeHTa P. torulosus H3 KHmeHHHKa rOJIb- 
ua; B — kokkh h uenoHKH na/iOHKOBHUHbix 6aKTepHH Ha noBepxHocTH KiimenHUKa roJibua, OTJiOBJieHHoro b pano- 
He aep. Mapbimo; B — najioHKOBHiiHbie 6aKTepHH Ha noBepxHocTH KHiueHHHKa roJibua, ouioBjieHHoro b pauoHe 
aep. Kojiothho; r — kokkh Ha noBepxHocTH KHmeHHHKa yKiieftKH. 

Fig. 3. Symbiotic bacteria on the digestive-transport surfaces — the tegument of parasite and the inte¬ 
stine of Fish host. 
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HOH 1 MKM (pHC. 4, E). KHHieHHHK X03HCB K0J10HH3Hp0B3H naHOHKOBHflHblMH 
HaHHoSaKTepHHMH H OTflejIbHbIMH KOKK3MH, pa3MepHbie BejIHHHHbl KOTOpbIX H3- 
MeHHIOTCB OT 0.5 flO 2 MKM (pHC. 4, B). 

MKO uecTOfl H3 B3pocjibix OKyHeft (nepBoro BbiJiOBa b Pm6hhckom Boaoxpa- 
HHJIHUie), nOMHMO Ha6opa HaHH06aKTepHH, COCTOHT H3 TOJICTbIX najIOHKOBHfl- 
HblX OaKTepHH flJIHHOH OKOaO 1 MKM H MHOTOHHCaeHHblX KOKKOB, flOCTHraiOlUHX 
3 mkm b aiiaMeipe. C mhkpobopchhk3mh KHiueHHHKa B3poc.ibix oKVHeft accomra- 
poBaHbi pa3Hoo6pa3Hbie oanHOHHbie h KoaoHHaabHbie HaHHooaKTepnn, a Taicxe 
KOKKH flHaMeTpOM flO 6 MKM. 

Y B3pocjibix OKyHen BToporo BbiaoBa mhkpobopchhkh KHiueHHHKa, iiomhmo 
H aHH06aKTepHH H OTfleJIbHbIX KOKKOB aHaMeTpOM 2 MKM, KOJIOHH3HpOB3HbI MHO- 
TOHHCJieHHblMH TOHKHMH IiajlOHKOBHflHblMH OaKTepHHMH OT 0.5 flO 2 MKM JUl. 
(pHC. 4, F). MKO uecToa, oGiiTaKXUHX b KHiueHHHKe sthx OKyHen, npeacTaBae- 
Ha npeHMymecTBeHHo HaHHo6aKTepHHMH: kokk3mh h KOKKonaaonKaMH, a TaK- 
xe najIOHKOBHflHbIMH 6aKTepHaJIbHbIMH KaeTK3MH pa3aHHHOH TOJllUHHbl H ZU1H- 
hoh an6o 0.5—1, jih6o 3 mkm. 


II. «rny6umafi» Mwcpotpjiopa, accou,uupoeaHHan c noicpoeaMu pecmod 

«r.ay6nHHaH» nonyaaiina oaKTepnaabHbix chm6hohtob, oOHTaiomHx b mhk- 
poTpHXHanbHOM Sopznope hjih HenocpeacTBeHHO Haa ero noBepxHOCTbio, xapaK- 
TepHa He aaa Bcex bhaob npoTeoiie<i>aaHa, y pa3Hbix BHaoB OTanHaeTca no ko- 
anHecTBeHHOMy cociaBy. Mexay mhkpobopchhk3mh b rayOHHe iuctohhoh Kaii- 
mh KHiueHHHKa pbi6-xo3HeB npn noMomn TpaHCMHccHOHHoro aaeKTpoHHoro 
MHKpocKona oaKTepiia.ibHbie kjictkh o6HapyxeHbi He 6bi.au. 


Pmteocephalus percae (h 3 OKVHeH-roaoBHKOBl 

1. Bepemenoeudmie 6aKmepuu. JJjiHHHbie TOHKne BepeTeHOBHflHbie OaKTepmi 
npeacTaBaeHbi hbvmh pa3HOBiiaHOCTHMn, KOTopwe oTannaiOTCH tohlluihoh h He- 
KOTOpblMH VJ 1 bTpaCTpyKTV'PHblM H OCOOeHHOCTHMH Kancy.nbl. KjieTKa B 060 HX CJiy- 
Haax npaBHJIbHOH (JlOpMbl. IIOBepXHOCTb KJieTOHHOH CTeHKH nepBOTO MOpc|)OTHna 
HepoBHaa, noKpbuaa pa3aHHHoro pa3Mepa (JiparMeHTaMH KancyjTbHoro <J)H 6 pHa- 
aapHoro h rpaHyaapHoro Maiepnajia. KaeTOHHaa CTeHKa rpaMOTpHiiaiejibHoro 
rana, npeacTaBaeHHaa UHTonaa3MaTHHecKOH h HapyxHOH MeM 6 paHaMH, pa3- 
aeaeHHbiMH nepHnaa3MaTHnecKHM npocTpaHCTBOM, 3anojmeHHbiM MaTepnaaoM 
cpeaHeft aaeKTpoHHOH naoTHoc™. riepHnaa3MaTHHecKoe npocTpaHCTBo Heoan- 
HaKOBOH ToamHHbi, nocKoabKy HapyxHaa MeM 6 paHa HMeeT (JiecTOHHaTyio <J>op- 
My. B HHTonaa3Me BbiaBaaiOTCH ph6ocomm h noaHpH 6 ocoMbi, cpeaH KOTopbix 
BHaHbi npoaoabHbie ocMHO(J)o 6 Hbie <J)H6pHaabi. HyKaeoTHa pacnoaaraeTca b cpe- 
anHHOH nacTH KaeTKH h npeacTaBaeH ocmho^oShmmh 30HaMH neTKoo6pa3HOH 
(JiopMbi, 3anoaHeHHOH tohkhmh (JmOpHaaaMH. 

BaKTepHaabHbie KaeTKH BToporo MopcjiOTHna noKpbiTbi ToacTbiM caoeM aMop<J>- 
hoto KancyaapHoro MaTepnaaa paBHOMepHOH ToamHHbi. B iiHTonaa3Me pacno- 
aoxeHbi BaKyoan, He OTrpaHHaeHHbie MeMOpaHon, 3anoaHeHHbie ocmho<J>o6- 
hhm aMopcJ)HbiM BemecTBOM. 3to Moryr 6biTb ra30Bbie BaKyoan h an BKaioneHna 
3anacHbix nHTaTeabHbix BemecTB (phc. 4, iZ). 

2. Cnupoxembi. Ha npoaoabHOM cpe3e BbiaBaaeTca naaoHKOBHaHaa 6aKTe- 
pna h3bhtoh (JiopMbi. rioBepxHOCTb KaeTOHHOH CTeHKH raaaKaa. CaoH KaeTOH- 
hoh CTeHKH BH3yaaH3HpyioTca HeaeTKO, ho b oTaeabHbix ynacTKax onpeaeaaeTca 
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Phc. 4. CHM6noHTHbie SaKTepHH Ha nHiueBapHTeJibHO-TpaHcnopTHbix noBepxHOCTflx — TeryMeHTe napa3HTa w KHimce pbi6bi-xo3HHHa. 

A — TOHKHe najiOHKOBHiiHbie 6aKTepHH Ha noBepxHocTH khlukh eprna; E — 3Be3flHaTbie kojiohhh H3 tohkhx nanoHKOBvuiHbix 6aicrepHH Ha noBepxHOCTH P. percae H3 KHiueHHHKa 
OKyHeH-MajibKOB; B — noBepxHOCTb KHiueHHHKa OKyHen-MaJibKOB; f — noBepxHocTb KHiueHHHKa B3pocjibix OKyHeft; JJ, E, X — npeacTaBHTejiH rjiy6HHHOH MHKpcxtuiopbi P . percae H3 
OKyHen-roflOBHKOB; 3 — uenonKH npoKapnoTHHecKHX KJieTOK, npHKpenjieHHbie k noBepxHocTH TeryMeHTa P. torulosus H3 CHHiia. 

Fig. 4. Symbiotic bacteria on the digestive-transport surfaces — the tegument of parasite and the intestine of fish host. 






2 3JieKTpoHHO-njiOTHbix cjioh, pa3aejieHHbix ocmhoc|)o6hoh 30hoh. BHyTpeHHHH 
CJIOH KJieTOHHOH CTeHKH yTOJIUjeH no CpaBHeHHK) C HapyXCHbIM. L(HTOnJia3Ma 
6aKTepHajibHOH kjictkh cjia6o uH(|)(|)epeHUHpoBaHa. nepHcfiepHHecKHe ynacTKH 
UHTonjia3Mbi HacbimeHbi MejiKorpaHyjinpHbiM MaiepHajiOM (ph6ocombi h nojin- 
Ph6ocombi), 6ojiee roMoreHHbie h 3JieKTpoHHO-njiorabie no cpaBHeHHio c uem- 
pajibHon 30H0H. B ueHTpajibHbix ynacTKax umonjia3Mbi BbiHBJineTCH Hyioieonu, 
npe^CTaBJieHHbin ocmho^oGhbimh 30HaMH neTKOo6pa3HOH (jDOpMbi, pacnojiara- 
ioiuhmhch b Bujxe cot. TaKxce onpeuejiniOTCH oKpyrjibie Tejibua bbicokoh ojickt- 
pOHHOH nJlOTHOCTH H OCMHO(J)HJIbHbie cj)H6pHJiJibi, OpHeHTHpOBaHHbie npOUOJIbHO. 
B oraejibHbix ynacTKax KJieTKH bmhbjihiotch (J)H6pHJiJibi cpe^Hen ojieKTpoHHon 
njioTHOCTH, napajuiejibHbie jx pyr upyry, koco pacnojioxeHHbie no OTHOineHHio k 
npO^OJIbHOH OCH KJieTKH. B03M0XCH0, 3TO aKCHaJIbHbie (J)H6pHJUIbI, OKpyxaiO- 
mne npoTonjia3MaTHnecKHH uhjihhup kjictkh. YribTpacTpyKTypHaH opraHH3auHH 
6aKTepHH cxouHa c TaKOBOH y npeucTaBHTejien THna Spirochaetes (pnc. 4, E). 

3. Kokku. KjreTonHafl CTeHKa npeucTaBJieHa aMopcJiHbiM BemecTBOM cpezmen 
ajieKTpOHHOH njioTHOCTH, TOJiCTbiM cjiocm oKpyxcaiomHM KJieTKy. Ha ero noBepx- 
HOCTH BbIHBJIHIOTCH He3HaHHTCJIbHbie (jjparMCHTbl MHKpOKancyJlbl. KjieTOHHaH 
CTeHKa OTrpaHHHeHa nepnnjia3MaTHHecKHM npocTpaHCTBOM ot TpexcjiOHHOH uh- 
Tonjia3MaTHnecKOH MeM6paHbi 6e3 yjibTpacTpyKTypHbix ocoOeHHocTeii. TaKoe 
CTpoeHHe KJieTOHHOH CTeHKH xapaKTepHo ujih rpaMOTpnuaTejibHbix OaKTepnii: 
nocjie^oBaTejibHbie cjioh — uHTonjia3MaTHHecKan MeM6paHa, nepnnjia3MaTHHe- 
CKoe npocTpaHCTBO h mhotocjiohhbih nenTHjiorjiHKaH. IjHTonjia3Ma OaKTepn- 
ajibHOH KJieTKH rnioTHan, HacbimeHa rpaHyjinpHbiM komhohchtom — pnOocoMa- 
mh h nojiHpn6ocoMaMH. B UHTonjia3Me bmhbjihiotch MeM6paHHbie CTpyKTypbi 
npocToro CTpoeHHH. Ohh cjia6o 3aMeTHbi cpeun njioTHoro rpaHyjinpHoro kom- 
noHeHTa, Ji0KajiH30BaHbi y UHTonjia3MaTHnecKOH MeM6paHbi h, bo3moxcho, npeu- 
CTaBjiHioT co6oh ee HHBarHHaTbi. HyKJieonu BbiHBJineTCH b BHue ocmho^hjibhoh 
4)h6phjijihphoh CTpyKTypbi b coctohhhh BbipaxceHHOH KOMnaKTH3auHH, OKpy- 
xceHHOH ocmho4)o6hoh 3ohoh. TaKoe CTpoeHHe HyKJieonua xapaKTepHo zuih ro- 
tobhiuhxch k uejieHHio KJieTOK. YjibTpacTpyKTypHan opraHH3auHH OaKTepnii cxo jx- 
Ha c TaKOBOH y npeucTaBHTejien poua Staphylococcus (pnc. 4, )K). 


Proteocephalus torulosus (h 3 CHHna) 

IJenoHKu npoKapuomunecKux K/iemoK o6pa30BaHbi tojictbimh kopotkhmh na- 
jiohkobhuhbimh MHKpoopraHH3MaMH c 3aKpyrjieHHbiMH KOHuaMH. Ha cpe3e MOXC- 
ho Ha6jnozjaTb uenoHKH jx o 3 6aKTepnajibHbix kjictok, pa3Mepbi KOTopbix jx o 
1.5 MKM B JXJl. H 0.15—0.4 MKM B TOJILLJ. HoBepXHOCTb KJieTOHHOH CTCHKH TJ12LJX- 
Kan. KjieTOHHaa CTeHKa npeucTaBJieHa HapyxcHOH MeMOpaHon, nepnnjia3MaTHHe- 
ckhm npocTpaHCTBOM h u,HTonjia3MaTHHecKOH MeMOpaHOH 6e3 yjibTpacTpyKTyp- 
Hbix ocoOeHHOCTen, hto xapaKTepHo ujih rpaMOTpnuaTejibHbix OaKTepnn. U,enoH- 
kh npHKpenjiHiOTCH k anHKajibHOH MeMOpaHe TeryMeHTa, Mexcuy mhkpotphxhhmh 
CBoeH 6a3ajibHOH kjictkoh, (J)opMHpyn npocTon KOHTaKT nyTeM conpHKOCHOBe- 
hhh noBepxHOCTeH. B oOjiacTH KOHTaKTa KJieTOHHan CTeHKa OaKTepnajibHOH KJieT¬ 
KH HecKOJibKO yTOJimaeTCH 3a cneT pacuiHpeHHH nepHnjia3MaTHnecKoro npo- 
CTpaHCTBa, a anHKajibHan MeMOpaHa TeryMeHTa o6pa3yeT yrjiyOjieHHe, 3anoji- 
HeHHOe TOHKO(J)H6pHJIJI5ipHbIM MaTepHaJIOM CpeUHeH 3JieKTpOHHOH nJlOTHOCTH. 
Ha noBepxHocTH npoKCHMajibHbix oxaejioB kjictkh HaOjnouaiOTCH Be3HKyjibi, 
nO-BHUHMOMy, c4)OpMHpOBaHHbie MeMOpaHHbIMH (|)parMeHTaMH, OTUIHypOBbl- 
BaiomHMHCH ot KJieTOHHOH CTeHKH OaKTepHH. IjHTonjia3Ma OaKTepnajibHbix 
KJieTOK 3anojiHeHa pnOocoMaMH h nojiHpnOocoMaMH, Hyioieonu BbiHBJineTCH 
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B UeHTpaJlbHOH HaCTH KJieTKH B BH^e 0 CMH 0 (|) 06 H 0 H 30HBI, 3anOJlHeHHOH OCMHO- 
(|)HJIbHbIM (|)H6pHJIJIflpHbIM MaTepHaJlOM (pHC. 4, 3). HeKOTOpbie KJieTKH pa3- 
MHO^caiOTCH nyTeM nonepeHHoro jiejieHHH c o6pa30BaHHeM nepeT5DKKH. Yjibt- 
pacTpyKTypHan opraHH3auHH 6aKTepnn 6jiH3Ka k TaKOBOH npe^craBHTejieH po- 
j\a Vibrio. 


OECY>KflEHHE 

H3 JIHTepaTypHbIX HCTOHHHKOB H3BCCTHO, HTO COCTaB 6aKTepHa^bHOH MHKpO- 
(})Jiopbi MoxceT H3MeHHTbCH b 3aBHCHM0CTH ot B03pacTa h nnmeBoro CTaTyca 
pbi6, a TaKxce b 3aBHCHM0CTH ot ycjioBHH OKpyxcaiomeH cpejibi (Ringo et al., 
2003). B HaiHHx HCCJiejiOBaHHflx cocTaB 6aKTepHH OKa3ajicn HHflHBH£yajibHbiM 
y Kaxcjioro H3yneHHoro oG^eKTa, npn 3tom 6biJio ycTaHOBJieHO, hto mhkpocJijio- 
pa napa3HTa h MHKpo(J)Jiopa KHiiieHHHKa xo3HHHa npHHUHnHajibHO pa3JiHHaioT- 
ch. Tax, b cjiynae BbuioBa rojibuoB b ojxho BpeMH, ho Ha pa3JiHHHbix ynacTKax 
p. Hjibjib noBepxHOCTHan MHKpocJiJiopa napa3HTHpyiomero b hhx Proteocephalus 
torulosus KapjiHHajibHo OTJiHHajiacb, Taxxce KaK h MKO KHiiieHHHKa caMHX tojib- 
uob. He 6biJio o6HapyxceHO cxojiCTBa MKO y napa3HTOB orhoto Buna — P. toru¬ 
losus , o6HTaiomHx b pa3Hbix xo3neBax: yicieiiKa, cHHeu h rojieu. Pa3JiHHajiacb 
KapraHa 3acejieHHH TeryMema y P. percae H3 OKyHeH-MajibKOB h OKyHeH-rojio- 
BHKOB, npHHeM BH3yaJlbHO KOJlHHeCTBeHHblH H BH^OBOH COCTaB MKO y MaJlbKOB 
6biji 3HaHHTejibHO 6ejmee. nojiyneHHbie hbmh jiaHHbie no3BOJiHK)T npejinojio- 
xchtb: npoKapHOTHnecKHe kjictkh, KOJioHH3HpyiomHe nnmeBapHTejibHO-TpaHC- 
nopTHbie noBepxHOCTH pbi6 h uecroji, 3acejiHi0T hx nocreneHHO, b npouecce nn- 
TaHHH pbi6, hto noOTBepxcjiaiOT o6Hapy>KeHHbie hbmh pa3JiHHHH b MHKpocf)Jiope 
OKyHeH MajibKOB h rojioBHKOB. IIpH 3tom nepBocTeneHHoe bjihhhhc Ha bhjioboh 
cocTaB noBepxHOCTHOH MHKpoc|)Jiopbi pbi6 h napa3HTOB 0Ka3biBaeT nHmeBOH pa- 
UHOH pbl6, O HeM CBHWTeJTbCTByiOT pa3JIHHHfl B KHLLieHHOH MKO TOJIbUOB, BblJIOB- 
jieHHbix Ha pa3JiHHHbix ynacTKax p. Hjibjib. 

OjiHaKo HaHHo6aKTepHH — npejiCTaBHTejiH noBepxHOCTHbix (fipaKUHH mhk- 
pocfxnopbi — o6HapyxceHbi y Bcex H3yneHHbix napa3HTOB h hx xo3neB. B 06- 
meM cocTaBe noBepxHOCTHOH MKO cpejin HaHHo6aKTepHH npeo6jia£aioT kok- 
KH, KOKKOnaJlOHKH HJ1H KOpOTKHe naJIOHKH C 3aKpyTJieHHbIMH KOHUaMH, npHHCM 
Bee 3TH MOp4)OTHnbI 6aKTepHH Cn0C06HbI 06pa30BbIBaTb MHKpOKOJlOHHH. B JIH- 
TepaType cjioxcnjiocb MHeHHe, hto HaHHo6aKTepHH (o6HapyxceHHbie Ha reojiorn- 
necKHX o6pa3uax h b noHBe) o6pa3yK>TCfl H3 o6biHHbix 6aKTepHH, KOTopbie o6h- 
TajiH b cpejie c JiHMHTHpoBaHHbiMH nHTaTejibHbiMH cy6cTpaTaMH b paHHen Jiora- 
pn^MHHecKOH (J)a3e cBoero pocTa (cm. o63op: BaHHiirreHH, KyapnmoBa, 2000). 
Flo HaiiiHM Ha6jnojieHHHM, HaHHo6aKTepHH, o6pa3yiomHe 6nonJieHKy Ha nnme- 
BapHTejibHO-TpaHcnopTHbix noBepxHOCTHX pbi6 h uecToji h o6HTaiomHe npeHMy- 
mecTBeHHo b ycjioBHnx h3o6hjihh nHTaTejibHbix BemecTB, cocTaBJinioT HopMajib- 
Hyio cHM6HOHTHyio MHKpo(J)Jiopy, cocymecTByioinyK) c TpajiHUHOHHO H3ynaeMbi- 
MH 6aKTepHHMH. Ho-BHOTMOMy, HMeHHO HaHH06aKTepHaJIbHafl CHM6HOHTHaH 
MHKpo4)Jiopa CHHTe3HpyeT 66Jibiuyio nacTb npoTeojiHTHHecKHX h aMHJiojiHTHHe- 
ckhx (JiepMeHTOB, KOTopbie, KaK 6biJio noKa3aHO, npHHHMaiOT ynacrae b npo- 
ueccax nnmeBapeHHH h xo3HHHa, h napa3HTa (H3BeKOBa, JlameBa, 2002; H3Be- 
KOBa, 2003). 

«rjiy6HHHan» CHM6HOHTHan MHKpo(|)Jiopa, KOJiOHH3HpyiomaH noKpoBbi Triae- 
nophorus nodulosus , no HaiiiHM jiaHHbiM, ocTaeTcn HeH3MeHHOH npn BbiJioBe myK 
b pa3Hbix TOHKax Pbi6HHCKoro BojioxpaHHjiHma Ha npoTnxceHHH pnjia jieT, hto 
noOTBepxcjiaeT CTa6njibHOCTb ee cymecTBOBaHHH. Y H3yneHHbix HaMH npoTeoue- 
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<J)ajm jx «rjiy6MHHaH» MMKpo(J)Jiopa Ha6jno#ajiacb jinuib y 2 bhaob H3 3, npnneM 
npOKapMOTHHecKne chmOhohtm Proteocephalus torulosus h P. percae pa3JiHHajincb 
no bh^oboh npHHa^JiexHOCTM. Y Proteocephalus torulosus MKO 6biJia oOHapy- 
xceHa npn napa3MTnpoBaHnn b CHHije n OTcyTCTBOBajia y napa3MTOB rojibija n 
yKJienKH. JIothhho npe^nojioxorrb, hto b cjiynae P. torulosus , o6nTaiomnx b pa3- 
Hbix xo3BeBax: yKJienKa, cnHeu n rojieu, Ha cociaB chm6hohthoh MKO 0Ka3bi- 
BaiOT BJiHBHne (J)H3HOJiorHH, 6hoxhmhh h/hjih #neTa xo3HeB, t. e. KaxmoMy koh- 
KpeTHOMy napa3HT0-X03HHHH0My MHKpo6HOUeH03y npHCym HH£HBH£yaJIbHbIH 
cociaB CHM6noHTHbix MHKpoopraHH3MOB. TIocKOJibKy cymecTByioT a^anTaunn 
cJ)epMeHTHbix CHCTeM MHKpocJ)jiopbi nnmeBapHTejibHoro TpaKTa k Shoxhmhhc- 
CKOMy cocTaBy nnmn pbi6, pa3Hnuy b MopcjiojiorHHecKOM cociaBe MHKpo(j)Jiopbi, 
KOJiOHM3HpyioineH TeryMeHT o^Horo n Toro xce BH^a napa3MTa — Proteocephalus 
torulosus , moxcho oOBHCHHTb pa3JiMMHbiM TunoM nwTaHHH h MecToo6nTaHHH ero 
xo3BeB (cnHeu — njiaHKTO(J)ar; rojieu — MHpHan pbi6a, nmaiomaHCH obpacTa- 
hmhmm; yKJiewKa nmaeTCH njiaHKTOHOM h HaceKOMbiMn). 

OTcyTCTBHe y HCCJie/iOBaHHbix pbi6 niyOHHHOH MHKpo(J)Jiopbi, oOnTaiomen 
Mexc/iy MMKpOBOpcHHKaMH KHiiieHHHKa, noOTBepxcaaeT ycTOHBineecB b jiHTepaTy- 
pe MHeHwe, hto OaKTepnHM He #aiOT npoHHKaTb b rjiy6b meTOHHOH KanMbi njioT- 
ho pacnojioxceHHbie mhkpobopchhkh h nepenjieTeHHe MOJieKyji rjiHKOKajiHKca 
(YrojieB, 1985). OziHaKO, KaK HaMH 6bmo noKa 3 aHO, khuichhuk myKH HacejieH 
CHM6HOHTHbIMH SaKTepHHMH — KOKKaMH, KOTOpbie KOJIOHH 3 HpyiOT nOBepXHOCTb 
3 HTepouHTOB npeHMymecTBeHHO Ha rpaHHue 2 kuctok, r#e mhkpobopchhkh 
pacnojioxeHbi MeHee rjiotho, a TaKxce pacnojiaraiOTCH Ha noBepxHOCTH cjih3h- 
CTblX 60KaJI0BH£HbIX KJieTOK UQyKJXy pe^KHMH anHKaJIbHbIMH BbipOCTaMH (Kop- 
HeBa, 2004). Bo3moxcho, He Bee bh^h pbi6 o6jia#aiOT nonyjiHUHen niyOHHHOH 

CHM6HOHTHOH MHKpO(J)JIOpbI. 

CHMOnoHTHaH MHKpo4)Jiopa, oOHapyxceHHan Mexmy mhkpotphxhhmh 2 bh- 
jxo b KapnocJ)HjiJiHAHbix uecTo jx, npe^cTaBjieHa 3 MOp(j)OTHnaMH, 2 H3 KOTopbix 
npHKpenjiHiOTCB k noBepxHOCTH TeryMeHTa npn noMomn tohkhx <J)HJiaMeHTOB h 
1 nocpe,acTBOM 6ojiee npOHHbix (J)hm6phh. Bh^m OaKTepnn, KOJiOHH3HpyiomHe 
TeryMeHT Khawia armeniaca h Caryohyllaeus laticeps , OTjmnaiOTCH, hto, bo3moxc- 
ho, oOtflCHfleTCH pa3HbiMH ycjiOBHHMH b KHUieHHHKe Jiema h xpaMyjin; pa3Jin- 
HHHMH CpeAbl oOHTaHHH pbl6-X03HeB (03. CeBaH H PblOHHCKOe BO/lOXpaHHJIHme); 
pa3JiHHHbiM THnoM nHTaHHH xo3HeB, b o^hom cjiynae 6eHTO(J)aroB, b jxpyrou — 
^eTpHTO(J)aroB (Poddubnaya, Izvekova, 2005). OxmaKO b ^hhom cjiynae pa3Jin- 

HHe MOpcJ)OTHnOB CHmShOHTHOH MHKpO(J)JIOpbI MOXCeT 6bITb 06 yCJI 0 BJieH 0 TeM, 
HTO 6bIJIO HCCJieAOBaHO 2 pa3HbIX BH#a KapHO(J)HJUIH£HbIX UeCTO JX, KOJIOHH3HpO- 
BaHHblX OaKTepHHMH. 

y Eubothrium rugosum , npe^cTaBHTejiH OTpfl^a Pseudophyllidea, noBepxHOCTb 
TeryMeHTa KOjioHH3HpyiOT 3 MopcJioTHna MHKpoopraHH3MOB — KaK rpaMnojio- 
XHTejibHbie, TaK h rpaMOTpnuaTejibHbie: najiOHKH c 3aocrpeHHbiMH KOHijaMH, 
uenoHKH najiOHKOBH^Hbix KJieTOK h kokkh (nojmybHan, 2005), Korapbie, no Ha- 
men KjiaccncjjHKauHH, Tarace cocTaBJunoT rjiybnHHyio MHKpo(J)jiopy. 3th 6aKTe- 
pHH He HMeiOT cneuHajiH3HpOBaHHbix CTpyKTyp turn npHKpenjieHHH k noBepx- 
hocth TeryMeHTa. 

fleTajibHoe H3yneHHe MHKpo(J)jiopbi y pa3JiHHHbix xhbothhx h nejiOBeKa no- 
3BOJIHJ10 C/iejiaTb BbIB04, HTO Ka^K^blH MaKpOOpraHH3M oOjiaZiaeT yHHKaJlbHOH 
MHKpo(J)jiopOH, nocKOJibKy noMHMO /lOMHHaHTHbix aOopnreHHbix BH40B 6aKTe- 
pHH MOxceT 6biTb HacejieH cjiynaHHbiMH (ajuioxTOHHbiMH) hjih naToreHHbiMH 
MHKpoopraHH3MaMH, KOTOpbie BCTynaiOT b KOHKypeHTHyio 6opb6y c chm6hoht- 
HOH CneiXH(J)HHeCKOH MHKpO(J)JIOpOH H no Mepe B03MOXHOCTH 3JlHMHHHpyiOTCH 
opraHH3MOM xo3HHHa (Tannock, 1999). B HarneM nccjie^OBaHHH MHoroo6pa3ne 
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MOp(J)OTMnOB 0£HH04HbIX H KOJIOHHaJIbHbIX MHKpOOpraHH3MOB, COCTaBJIHIOIUHX 
noBepxHOCTHyio nonyjiHixmo, moxct OTnac™ 3aBnceTb ot npncyTCTBHH ajuio- 
XTOHHblX 6aKTepnaJIbHbIX KJieTOK. 

Oco6o CJie,ayeT OTMCTHTb 0C06eHH0CTH B3aHM00TH01IieHHH 6aKTepMH-CMM- 
6hohtob h MaKpoopraHH3MOB. B JiHTepaTypHbix HCT04HHKax onncaHO 2 Tuna 
npncoeuHHeHHH OaKTepnajibHbix kjictok k noBepxHOCTH KHiiienHHKa: BO-nep- 
Bbix, npoHHoe npMKpenjieHne, npoHcxounmee 3a cneT o6pa30BaHHH cneunajin- 
3npoBaHHbix CTpyKTyp hjih 3a cneT MexcKJieT04Hbix nojiHcaxapn^Hbix mocthkob; 
BO-BTOpbIX, 3TO ajtanTaUHH K BbDKHBaHHIO B CJIOe CJIH3HCTOH 04eHb 6JIH3KO k 
3nnTejinajibHOH noBepxHOCTH (Lee, 1980). B Haumx nccjieuoBaHHHx 6aKTepnn, 
npMHa/uiexamne «rjiy6nHHOH» nonyjiHUHH, ncnojib30BajiH 06a Twna npncoejui- 
HeHMH, xoth b uaHHOM cjiy4ae npMKpenjieHMe nponcxouHJio He k KHiue4HHKy 
X03neB, a k noBepxHOCTH napa3MTa. L(eno4KH naji04K0BH£Hbix KJieTOK, kojiohh- 
3npyiomHe TeryMeHT Proteocephalus torulosus (m3 KHiue4HHKa CHHua), npwKpen- 
jihiotch k noBepxHocra napa3HTa nocpeucTBOM TOHKO(})H6pHjiJiHpHoro MaTepwa- 
jia. Hau TeryMeHTajibHOH noBepxHOCTbio P. percae , b cjioe cjih3h oOHapyxceHbi 
BepeTeHOBM/iHbie n cnnpajibHbie OaKTepnn, Korapbie xapaKTepHbi TaKxce ujih kh- 
nie4H0H MKO MbiuieH h Kpbic. CneuH(})H4ecKaH (J)opMa noMoraeT 3thm 6aKTe- 
pHHM aKTHBHO nepeuBHraTbcn b bh3koh cpeue cjih3hctoh h ycneuiHO npOTHBO- 
CTOHTb nocTOHHHO HanpaBJieHHOMy Toxy xHMyca (Lee, 1980). 

Moxcho npeunojioxHTb cymecTBOBaHne chmShohthoh ayTOXTOHHOH mhk- 
po(J)jiopbi h y upyrnx njiocKnx nepBen. Hauie MHeHHe nouTBepxcuaeTcn nccjie- 
AOBaHHHMH noKpoBOB TpeMaraubi Gyliauchen nahaensis , Ha noBepxHOCTH ko- 
TOpOH 06 Hapy>KeH 0 7 M0p(|)0JI0rH4eCKHX pa3HOBH£HOCTeH MHKpOOpraHH3MOB 

(Hughes-Stamm et al., 1999). C noBepxHOCTH TeryMeHTa TpeMaTOjtbi Clinosto- 
mum marginatum Bbicenjin 6 KyjibTyp MHKpoopraHH3MOB (Aho et al., 1991). Hh- 
KaKHX H3MeHeHHH b CTpyKType TeryMeHTa npn HajiH4HH MHKpocJ)Jiopbi h ee ot- 
cyTCTBHH He HaOjuo/tajiocb, 4to TaKxce CBnueTejibCTByeT b nojib3y chm6hohthoh 
npnpoubi oOHapyxeHHbix OaKTepnajibHbix kjictok. IlocKOJibKy TeryMeHT MapHT 
ynacTByeT b npoueccax TpaHcnopTa nnTaTejibHbix BemecTB Hapnuy c nniueBapn- 
TejibHOH CHCTeMOH (Pappas, 1988), moxcho npejtnojioxcHTb, 4to MHKpoc})Jiopa, 
oOHapyxceHHan Ha noBepxHOCTH TeryMeHTa TpeMarau, Taioxe npuHHMaeT ynac- 
Twe b npouecce nnmeBapeHHH h BCTynaeT b KOHKypeHTHbie othoixichuh 3a nma- 
TejibHbie BemecTBa c napa3HTOM h xo3hhhom. OjiHaKo peajibHbin BKJiajt TeryMeH¬ 
Ta KaK nuixteBapHTejibHo-TpaHcnopTHOH noBepxHOCTH y TpeMarau jxo chx nop He 
OUeHeH, H (J)H3HOJIOrH4eCKHe XapaKTepHCTHKH MHKpO(})JIOpbI TpeMaTOJt OCTaiOTCH 
He H3BeCTHbIMH. 

TaKHM o6pa30M, y uecTOu oOHapyxceHa pa3Hoo6pa3Han CHMOnoHTHaH mhk- 
po(J)Jiopa, (JiopMwpyiomaH «noBepxHOCTHyio» h «rjiy6nHHyio» nonyjiHUHH, npeu- 
CTaBJieHHbie 0£HH04HbIMH H KOJIOHHaJIbHbIMH 6aKTepHHMH KOKKOBHJtHOH, na- 
jiohkobhuhoh n H3BMTOH (J)opM. «lloBepxHOCTHaH» nonyjiHUHH xapaKTepn3yeTcn 
oOnjineM, 6ojibinnM Mop(J)OJiorM4ecKHM pa3Hoo6pa3HeM, uihpokhmh npeuejiaMH 
H3MeH4HBOCTH H o6jIHTaTHbIM UOMHHHpOBaHHeM HaHHOGaKTepHH. ,Z],JIH «niy6HH- 
hoh» nonyjiHUHH OaKTepnn xapaKTepHbi Maji04HCJieHHOCTb, ouHOo6pa3ne h ot- 
HOCHTeJIbHO CTaOHJIbHblH COCTaB MOp^OTHnOB. Oco6eHHOCTH B3aHMO£eHCTBHH 
chm6hohthoh MHKpocJ)jiopbi h uecTOu CBHjteTejibCTByiOT o B3aHMHOH auanTaunn 
6aKTepHH h napa3HTOB. 3to npoHBJineTCH, b 4acTH0CTH, HajinnneM cneunajiH3H- 
pOBaHHblX KJieT04HbIX KOHTaKTOB H OTCyTCTBHeM yJIbTpaCTpyKTypHbIX npH3HaKOB 
naToreHHoro B03jteHCTBHH OaKTepnn Ha TeryMeHT uecrau. flpyrnM nouTBepxcue- 
HneM chm6hoth4cckhx B3aHMOOTHouieHHH uecTOjt h MHKpo4)Jiopbi cjiyxcHT cne- 
UH(J)H4H0CTb MopcJiojiorHnecKoro cocTaBa SaKTepHH y uecrau pa3HOH bhuoboh 
npHHajtJiexcHOCTH. 
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Pe3yjlbTaT0M CHMSHOTHHeCKHX B3aHM0^eMCTBHM CTaHOBHTCfl HHTerpaiJHfl (J)H- 
3H0J10rHHeCKHX MexaHM3MOB X03HHHa, napa3HTa H KHineHHOM MHKp0(J)J10pbI. Ha- 
jiHHHe MHoroHHCJieHHbix HaHHo6aKTepHM b «noBepxHOCTHbix» nonyjiHUHHX Tery- 
MeHTa uecTO jx w KHineHHHKa pbi6bi, no-BH^HMOMy, He cjiyqaHHO h moxct 6biTb 
CBH3aHO C aKTHBHOH pOJIbK) 3THX MHKpOOpraHH3MOB B KOJIOHH3aUHOHHOH pe3H- 
CTeHTHOCTH, nHmeBapHTejibHbix npoueccax h HMMyHOMO/iyjiflUHH napa3HTa h 
X 03HHHa. 

Pa6oTa BbinojiHeHa npw (J)HHaHCOBOH ncwtepxKe PoccHHCKoro (j)OH£a (J)yH- 
^aMeHTajibHbix Hccjie^OBaHHH (npoeKT Nq 03-04-48271). 

Mbi BbipaxaeM HCKpeHHioio npH3HaTejibHOCTb coTpyztHHKaM HHCTmyTa 6ho- 
jiorHH BHyTpeHHHx bo jx PAH A. E. >KoxoBy, A. H. U,BeTKOBy, A. B. TiOTHHy h 
E. B. Ky3bMHHy 3a aKTMBHyio noMomb b c6ope MaTepnajia. 
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SUMMARY 

The indigenous symbiotic microflora associated with the tegument of proteocephalidean 
cestodes and the intestines of their fish hosts has been investigated in morphological and 
ecological aspects. The indigenous microflora associated with the cestode tegument consists 
of the nannobacteria population, which was present obligatorily on the surface of tegu¬ 
ment, and the «deep microflora». The deep microflora associates with some few species of 
parasites only. Each individual host-parasite micro-biocenosis includes specific indigenous 
symbiotic microorganisms, with the differing microfloras of host intestine and parasite. 
Physiology, biochemistry and/or diet of hosts apparently influence on the symbiotic mic¬ 
roflora’s structure of parasites. The least bacteria abundance and diversity of their morpho- 
types were observed in the parasites from baby fishes. The diversity and abundance of bac¬ 
teria were increased with the fish host ageing and the formation of the definitive structure 
of its intestine. It is an evidence of the gradual invading of the intestinal parasites (cestodes) 
tegument by bacterial cells. The invading is realized on the base of the microflora that was 
present in the food of fish host. The symbiotic microflora has specific morphological featu¬ 
res, can regulate the homeostasis of the cestodes and fish hosts and also can maintain equi¬ 
librium of alimentary and immune interrelations in the host-parasite system. 
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